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(54) A CURABLE ETHYLENE-ALKYL ACRYLATE COPOLYMER 
COMPOSITION CONTAINING SILANE TREATED 
ALUMINUM OXIDE FILLER 

(71) We UNION CARBIDE CORPORATION, a Corporation organised and existing 
under the laws of the State of New York, United States of America, of 270 Park Avenue. 
New York, State of New York. 10017. United States of America, do hereby declare the 
invention for which we pray that a patent may be granted to us, and the method by which it 
5 is to be performed, to be particularly described in and by the following statement:- 5 

This invention relates to a curable composition for electrical insulation based on ethylene 
- alkyl acrylatc copolymer containing hydrated alum v\m oxide filler treated with at least 

one silane. . ... 

Insulation compositions which are employed on electrical wire and cable are. in many 
10 cases, prepared from compositions based on vulcanizablc. or cross-linked, ethylene iq 

polymers. . . . . 

United States Patent No 3.832.326 describes crosshnkable ethylene-vinyl acetate 
copolymer compositions containing silane-treated hydrated inorganic fillers, particularly 
hydrated aluminum oxide. These copolymer compositions are used tor coating electrical 

15 conductors such as building wire and appliance and automotive wire to provide improved j 5 
heat resistance and flame retardance. 

However in coating applications such as appliance and automotive wire the insulation 
must be flexible since the cable may be attached to moving parts. The cthylenc-yinyl acetate 
copolymer-based coating compositions of the prior art may not possess the required 

20 flexibility for suitable appliance and automotive wire applications. 20 
Also, in order to process ethylene copolvmer-bascd compositions so as to adapt them to 
be placed, as insulation, on the electrical conductor components of the wire and cable it is 
usually necessary to admix the components of the compositions at high temperatures, and 
to extrude them, again at hich temperatures, on to the electrical conductor. When certain 

25 fillers are used in combination with ethylene copolymer-based compositions, the entire 25 
curable composition is susceptible to scorching during the high temperature processing 
thereof prior to the vulcanization of the composition on the electrical conductor Scorching 
is, in effect, the premature vulcanization of the insulation composition. I his premature 
vulcanization usually takes place in the barrel or die head of the extruder in which the 

30 insulation composition is Heine processed. :it elevated temperatures, prior to its being 30 
extruded onto an electrical conductor, and prior to its intended vulcanization. When an 
insulation composition is scorched in the extruder, the extruder composition will have 
imperfections in the form of discontinuilv and rouehness in the surface ol the insulation and 
lumps or surface ripples caused bv gel particles in the body of the extrudate. In addition. 

35 excessive scorching may cause sufficient pressure build-up in the extrusion device to require 35 
a cessation of the extrusion operation entirely. 

Also, another important property that an insulated appliance or automotive wire should 
possess is that it be pinch resistant. This means that when a wire is surrounded by a clamp, 
the insulation around the wire must withstand the pinching force ol the damn. 

40 It has now been found that curable ethvlcnc-rdkvl ..crylate copolymer-based composi- 40 
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tions which employ hydrated aluminum oxide fillers treated with at least one silane provide 
several advantages, over previously available compositions, such as increaseu flexibility and 
scorch resistant electrical insulat.on. . 

In accordance with the present invention there is provided a curable composition suitable 
for electrical coating applications comprising an ethylene-alkyl acrylate (as hereinafter 
defined) copolymer and a hydrated aluminum oxide treated with at least one silane of the 
following formula: 



R a SiX 4 . 



wherein R is a lower alkyl. lower alkenyl or lower alkynyl group (the term "lower" being as 
hereinafter defined), X is an alkoxy or alkoxyalkoxy group containing from 1 to 20 carbon 
atoms, and a is 1 or . 2. . . . 

One preferred embodiment of the curable compositions of the present invention 

15 comprises: , . , . .. 

the ethylene-alkyl acrylate copolymer; and from 80 to 400 parts by weight, preferably 
from 100 to 150 parts by weight, per 100 parts by weight of the ethylene-alkyl acrylate 
copolymer, of hydrated aluminum oxide filler treated with from 0.5 to 5.0 parts by 
weight, preferably from 1.0 to 3.0 parts by weight, per 100 parts by weight of the filler, ot 
20 at least one of the recited silanes. „ 

The copolymer used in the present invention comprise units corresponding to etnyiene 
and an alkyl acrylate. By "alkyl acrylate" for the purpose of this invention is meant an alkyl 
ester c: an acrylic acid, as defined in Acrylic Resins, by Milton B. Horn, p. 15f.. under the 
subtitle "Monomer Chemistry", whereunder alkyl esters of both unsubstitutcd acrylic acid 

(CH 2 =CH-COOH) 

and simple alpha-substituted acrylic acids such as those acrylic acids having a lower alkyl 
substituent, e.g., meth-acrylic acid 

(CH 2 =C-CGOH) 

CK. 



another. . . 

The preferred organic peroxide compounds which mav be used in the compositions ol trie 
present invention mav also be generally classified as those in which each oxygen atom of 
each peroxide group is dircctlv bonded to a tertiary carbon atom, the remaining valencies o 
which are attached to hydrocarbon radicals consisting of alkyl. cycloalkyl. aryl and aralkyl 



10 



15 



20 



25 



30 



35 



arc included. Specific acrylic esters suitable for formulation of the copolymers include the 
methyl, ethyl, propyl, isopropyl, butvl. isobutyl. hcxyl. /-butyl. 2-ethyl-hexyl. decyl. lauryl. 
and stearyl esters of acrylic or mcthacrylic acids. It will be obvious to those skilled in the 
that the alkyl portion of the alkyl acrvlatc may also have, if desired, certain simple 
substituents which do not substantially interfere with the formation of the copolymers, nor 4U 
detract from their desirable properties. Presently, the preferred alkyl esters are the lower 
alkyl esters of simple acrylic acids, for example, methyl, ethyl and butyl acrylates and 
mcthacrylates. . c . 

The preferred copolymer is ethylenc-ethyl acrylate copolymer containing trom 3 /<•> to 
40% by weight of ethyl acrvlatc. One particularly preferred copolymer is ethylenc-ethyl 
acrylate copolymer containing from 10% to 20% by weight of ethyl acrylate. Another 
particularly preferred copolymer is ethvlene-ethyl acrylate copolymer containing 2= /r and 
=S 18%. desirably s= 10%. bv weight of ethyl acrylate. 

The ethylene-alkyl acrvlatc copolymers generally have a density (AS1M I.M)5 test 
procedure with conditioning as in AS TM D- 148-72) ol from 0.92 to 0.94 grams/cc and a 
melt index (ASTM D-1238 at 44 psi. tested pressure) of from I to tf ) decigrams per minute. 

The ethylene polymers can be cured by irradiation with high-energy electron beams or 
through the use of chemical curing agents. 
The art of electron beam crosslinking is so highly developed that one skilled in the art is 
55 very familiar with this procedure. . 

The chemical curinn anent is preferably an organic peroxide. The organic peroxide curing 
agent which can be used in the present invention includes all organic peroxides which are 
capable of providing free radicals for cross-linking the ethylene polymer under the 
cross-linking conditions employed for the compositions. 
The organic peroxide compounds can be used individually or in combination wiin one ou 



45 



50 



55 



65 



3 



3 



25 R.SiX. . a 



wherein R is a lower alkyl, lower alkenyl, or lower alkynyl group. X is an alkoxj or 
alkoxyalkoxy radical containing from 1 to 20 carbon atoms, and « ib ^1 or 2. The term 
"lower" herein refers to groups having up to 4 carbon atoms. Preferably R is a lower 

30 ^S^^J of these silanes include methyltriethoxy-; mcthyllris (2 mcthoxy- 



35 



45 



10 



groups. Peroxides of this type are generally disclosed in United States Patent No 2 ?88,424_ 
Examples of the organic peroxide compounds which may be used in the vulcamzaDie 
compositions of the present invention uiclude:- 

di-a-cumyl peroxide 
5 2,5-dimethyl-2,5-diff-butyl peroxyVhexyne-3 

2,5-dimethyl-2,5-di(r-butyI peroxy)-hexane 

/-butyl cumyl peroxide 

di-r-butyl peroxide 

a, a'-bis(t-butyl peroxy)-p-di-isopropyl benzene 
10 2,5-dimethyl-2,5-di(benzoyl peroxy)-hexane 

t-butvl peroxy isopropyl carbonate. D »j 

Additionally, organic hydroperoxide compounds, as disclosed in United State Paten s Nos 
3,954,907 and 4 018,852, are suitable for use in the present invention. A|so, f^lintang 
aids (or boosters) for peroxides such as ally! compounds, for example, tnallyl cyanurate, ^ 

m %e e org S anic h pe e roxide compounds are used in crosslinking-effective amounts in the 
compositions of the present invention which may range from .0.1 to 8.0 parts by ■ weight and 
preferably from 0.3 to 5.0 parts by weight, of organic peroxide compound per 100 parts by 
weight of ethylene polymer in these compositions. „ rtmm( »rriillv 20 

20 The hydrated aluminum oxide filler used .n the present invention " ^ me ^ /U 
available in different forms and grades. The hydrated aluminum ox.de fille r may ha ye an 
average particle size of between 0.5 and 50 microns. For maximum flammability resistance 
and for optimum dispersion one generally desires to be within this range. 



25 



30 



Specific examples of these silanes include methyltriethoxy-; mcthyltns (2 mctnoxy- 
etho P xyj ! , diSyldicthoxy-, vinyltris (2-methoxycthoxy)-, vinyltn-methoxy- and vinyl- 
tricthoxy- silane. 

The preferred silanes are the following: 35 



40 



gamma-Methacryloxypropyltrimcthoxy-silanc 
CH, O 

40 H 2 C=C C-0(CH 2 ) 3 Si-(OCH,)3 

and Vinyl-Tris (Bcta-Mcthoxycthoxy) silane 

H 2 C=CHSi (OCH 2 CH ; OCH 3 ), 45 

The compositions of the present invention also advantageously «n c, " dt \ f F 0 "\^' ! " ™ *1 
and preferably from 0.05 to 1 .0 parts by weight of one or more ™^}$" m V™? 
antioxidants for the ethylene polymer per UNI parts by weight of {hc ^ ]^^ ds 
These antioxidants arc preferably sterically hindered phenols or amines. 1 Ik compounds ^ 

50 include*- 

1.3,5-trimethyl-2,4.6-tris (3.5-ditertiary lu.tyl-4-hydroxy benxyl) benzene: 
I 3 5-tris (3 S-ditertiary butvl-4-hvdroxy benzyl)-5-tnazinc-2. 4. ft-(lll 3H. >U) triors, 
tetr'akis- (methylene- J-(3\ '5-di-f-'butyl-4'-hydroxy phenyl)-propionatc| methane; and 
di(2-methyl-4-hydroxy-5-/-butyl phenyDsulfide. ss 
55 Polvmeri7ed 1 2-dihvdro-2.2.4-trimethvlquinoline may also be used 

The antioxidants mav be used individually, or in combination , with J 1 '"'""- . 
In addition to the cthylene-alkyl acrylate copolymer, and s.lane- ™tuJ ^ r ; ^ u 
aluminum oxide filler, the compositions of the present invention may also « main o her 
adjuvants of the types normally used in curable compositions for electric insulation. 
60 These other adjuvants include curing agents; antioxidants; other fillers; lowing; gen is. 
nucleating aucnts for blown systems; U V stabilizers; dyes and colorants; vol age s ab l.zc rs 
metal deactivators, couplinu agents; and lubricants such as fatty acid so.. P or metallic 
deriva.ti thereof. Such a material is also important to improve the stripping propfirt.es of 



60 



65 



derivatives tnercoi. aucn «i m.uc-iwn is .™. u. - ,, ...: r ,. u v 

wire insulation and thereby to permit the insulation to be easily sir ppec I Ir m the ire > 
the user to facilitate splicing and to make terminations. Acceptable soaps are the alkaline 
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earth metal fatty acid soaps. A preferred soap is calcium stearate. Additional examples of 
useful lubricants include the alkaline earth metal salts and aluminum salts ot stearic acw, 
oleic acid, palmitic acid and oth:r fatty acids used by the art for this purpose, and silicone 

5 These adjuvants would be used in amounts designed to provide the intended effect in the 5 

roSKsof the present invention may also be extended, or filled, with polymers 
other than the ethylene-alkyl acrylate copolymer which are compatible, « n Dc 
physically blended or alloyed, with the ethylene-alkyl acrylate copolymer. Thcresulnng 
10 compositions should contain at least 30 weight percent of cthylcnc-alkyl ac ryla te cop olymer 10 
in all the polymers that may be present in the compositon based on the tota weight ot the 
resulting composition. Some of the other polymers which may be used include polyvm>l 

Ch The d t e otafamoumof adjuvants used will range from 0 to 60 weight percent, based on the 
15 total weight of the composition. , . 

Preferably when used io coat electrical conductors, all the components of the present 
invention are blended or compounded together prior to their introduction into an fusion 
device from which thev are to be extruded onto an electrical conductor The ethylencaikyi 
acrylate copolymer and the other desired constituents may be blended together by any ot 
20 the techniques used in the art to blend and compound thermoplastics to homogeneous 20 

m The S recited silane and hydrated aluminum oxide can be blended intimately «° ™at the 
silanc onto the surface of the aluminum oxide. Thereafter the s.lane/f.ller . nd thither 
additional components were added to the polymer and blended therewith. Care ^should be 

2S taken to control tr e temperature rise during the mixing so as to not activate the pcrox.de 
prior to the completion of blending. Alternatively, a master oaicii , cunia.n.ug ,..c 
Jnd the aluminum oxide filler and. if desired, some or al of the other wncjj.Jgh. 
added to the mass of polymer. It is important in this method, however to w.thold add.t 
of stearate to allow perfcrential coating of the filler by the silanc. Introduction of silanc and 

30 stearate simultaneously will lead to inferior overall mechanical Pr«P*«™J- . 

Where the cthylcnc-alkyl acrylate copolymer is not available in powder form. trie 
compoSions ma/be madefy introducing the polymer to the mill. ^ un« ; 
forms a band around roll, after which a blend of the remain.ng components is added ancl the 
milhng continued until an intimate mixture is obtained. The rolls are preterabiy ^ 

35 at a temperature which is within the range 80°C. to 150°C. and which .s below the 
5 decomposition temperatures of the peroxide compound's). J^ c ™^^^™£ 
a sheet is removed from the mill and then brought into a form, typically dice-like p.cces. 

~ Afte? !^^Z^^c compositions of the present invention arcunif^m.v 
40 admixed and blended toother, they are preferably further processed, in J 
the process of the present invention, in conventional extrusion apparatus at about io 

'"After being extruded onto a wire or cable, or other substrate composhions of the 
present invention are vulcanized at elevated temperatures of about ^ ISO C. and preterm 
45 at 5 215-230-C. using conventional vulcanizing procedures. - 
In the following Examples. Examples 2. 6 to 8. and 10 to 13 illustrate the present 
invention. All parts are given as parts by weight. 

50 /: X^Lposm>ns of these Examples were prepared by mixing all of the components 50 
touether in a Hanburv mixer. 
The formulations of the compositions are set forth in Iahle I. 
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43.2 


42.7 


55.0 


55.0 




1.5 


0.8 


0.8 


0.5 


0.5 


0.5 


0.5 


100 


100 



TABLE 1 



5 Ethylene-ethyl acrylate 

copolymer (a) 
Hydrated aluminum oxide 
Vinyl-tris (beta-methoxyethoxy) silane 
Antioxidant (b) 

10 Triallyi cyanurate 0.5 0.5 10 

Peroxide (c) 



15 fa) 17-20% by weight ethyl acrylate; Melt Index 4.5; m 15 

(b) polymerized l,2-dihydro-2,2,4-trimethylquinoline:^ 

(c) a, a' - bis (t-butyl-peroxy) diisopropylbenzene. 

The compositions in Table I were processed into test specimens as required by the 
20 following test procedures and subjected to the following tests: Tensile strength and 20 
Elongation: ASTM-D412-68. 
The results of these tests are set forth in Table II. 

TABLE II 

25 25 

After heat aging 

Original 1 week at 150°C. 

Tensile Tensile m 

Example Strength (psi) Elongation (%) Strength (psi) Elongation (*») 
30 30 

1 1020 160 1270 K.3 

2 1940 200 1990 203 

These results indicate that the addition of silane to the formulation increases original 
35 tensile strength and elongation as well as increasing tensile strength and elongation after 35 
heat aging. 

Examples 3-8 

The compositions of these Examples were prepared by mixing all of the components 
40 (except stearate) together in a Banbury mixer. The components were intimately mixed and 40 
after fluxing of the resin, the calcium stearate was added to the mix. The stearate was added 
last to allow preferential coating of the hydrated aluminum oxide filler by the silane. 

The formulations of the composition are set forth in Table III. 
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The compositions in Table III were processed into test specimens as required by the 
following test procedures and subjected to the following tests: 



Tensile strength and elongation 
ASTM-D412-68 



Monsanto Rheometer Cure ' ■ ■ <A „ 

This test procedure is fully set forth in U.S. Patent 4,018,852 issued April 19, 1977, which 

Katent is incorporated herein by reference. Briefly, Figure 1 of said patent shows the typical 
lonsanto Registered Trade Mark rheometer curve. The optimum cure level (highest iu 
crosslink density) is designated as H. It is measured in terms of inch-pounds of torque on 
the rheometer test equipment. A higher value for H corresponds to a higher cross-link 



15 



density. . , 

The time, in minutes, required to reach 90% of the maximum cure (H) is designated as 
15 Q. The scorch time, S t , is: defined as the point in time, in minutes, at which the curve 
reaches a rheometer level of 10 inch-pounds of torque on the upswing of the curve. 

In general, one is interested in getting to the maximum cure (H) as soon as possible. In 
other words, a short Q is desirable. At the same time, one would like S t to be as long as 
possible since a longer S, means the vulcanizable composition being evaluated can be 
20 processed at higher speed or at a higher temperature. That is, it would be less scorchy. 2U 

Brabender Scorch Time tC r\or i 

A constant weight of material is added to a Brabender mixer maintained at 150 C and 
40RPM and suitably adapted so that a torque measurement can be continuously measured 

25 on the material. 

When the material reaches 135°C, torque measurement begins as measured by a 
Brabender Plastograph Recorder. Torque continues to decrease until a significant degree of 
cross-linking is occurring at which time torque measurement begins increasing. At the time 
that the torque curve intersects the zero point, scorch is considered to have occurred. The 

30 width of a bowl shaped curve described by the Plastograph Recorder is the scorch time 
measurement in minutes. The wider the bowl of this curve, the less is the scorching. 

1% Secant Modulus 

ASTM-D882-75B. The lower the secant modulus, the more flexible is the wire coating. 
35 The results of these tests arc set forth in Table IV. 
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The data in this Table shows that both the ethylene-vinyl acetate copolymer and 
ethylene-ethyl acrylate copolymer based resins have comparable tensile properties; slightly 
higher elongation with the ethylei e-vinyl acetate copolymers; slightly longer cure tunes 
with the ethylene-ethyl acrylate copolymer (Q). Also, cure time indicates that both 
polymer systems have similar processing characteristics. The secant modulus indicates that 
more flexible formulations occur with the ethylene-ethyl acrylate copolymers, notwith- 
standing the fact that the copolymers of Examples 5 (ethylene-vmvl acetate copolymer) and 
6 (ethylene-ethyl acrylate copolymer) both have almost identical base resin secant modulus 
values. jq 

Examples 9-11 

The compositions of these Examples were prepared by the methods of Examples 3-8. 
The formulations of these compositions are set forth in Tabje V. 



1 c 

ID 


TABLE V 






15 






Q 


10 


11 




20 


ethylene- vinyl Acetate 
Copolymer (a) 

Ethylene-Ethyl Acrylate * 
Copolymer (b) 


43.65 


A 1 OC 

41.85 


- 

A 1 OC 

41.03 


20 


25 


Hydrated Aluminum Oxide 


55.00 


54.40 


54.40 






Vinyl-tris (beta-meihoxyethoxy) 
silane 


0.50 


1.50 


1.50 




30 . 


Antioxidant (c) 
Calcium stearate 


0.85 


0.85 
0.90 


0.90 


30 


35 


Triallyl cyanurate 




0.50 


0.50 


35 


Antioxidant (d) 






0.85 






Peroxide (e) 


0.65 


0.50 


0.45 




40 


Peroxide (f) 






0.19 


40 






100 


100 


100 





'a) 18% by weight vinyl acetate; Melt Index 2.5; 45 
45 ?b) 17.6% by weight ethyl acrylate. Melt Index 1.2; 

c) polymerized l,2-dihyd'ro-2,2,4 trimethylquinoline; 

d) tetrakis [methane 3-(3\5'-di-tertbutyl-4'-hydroxyphenyl) propionate] methane; 

e) a,a' -bis(t-butylperoxy) diisopropylbenzene. 
^ v f) di-a-cumyl peroxide. 

The compositions in Table V were processed into test specimens as required by the 
following test procedures and subjected to the following tests: Tensile strength and 
elongation, ASTM-D412-68; Shore D hardness ASTM-D2240-75; Secant modulus, 
ASTM-D882-758; Density ASM-D1505-68; Brittle temperature ASTM-D746-73; Tensile 
55 strength and elongation (as above, under heat aging conditions); Monsanto Rheometer (as - D 
previously described); Brabcnder scorch time (as previously described); Flame Tests, as 
described. 

The results are set forth in Table VI. 
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TABLE VI 

Example 

5 Physical Properties 

Tensile strength, psi 
Elongation, % * 
Shore D hardness 
in Secant modulus, psi 

Density, g/cc 
Brittle temperature, °C 

Heat aging: 

15 tensile strength, psi. /elongation, % 

7 days, 158°C 

Monsanto Rheometer 
90 H (cure level) in-lbs, 

S T (scorch time), mins 
Or (cure time), mins 



Brabender Scorch Time 
mins 



Flame Tests 

30 SAE J 878a AUTOMOTIVE 

UL 788 APPLIANCE 1 
CSA APPLIANCE' 
flame test 

35 'These tests are conducted on an 18 gauge cooper stranded conductor (16 strands) having 
0.030" insulation. 
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10 


11 












5 


2,430 


2,030 


2.190 




253 


233 


220 




47 


47 


49 




19,000 


17,400 


I 1 ,ouv» 


10 


1.406 


1.398 


1.419 




-55.0 


-52.0 


-50.5 










15 


2600/220 


2260/233 


2390/200 




I 1 1 A 

I I 1.0 


171 6 


122.0 


zu 


1.05 


1.30 


1.38 




5.65 


5.15 


5.55 




13.65 


20.52 


20.19 










25 


4.1 


6.0 


8.2 




Pass 


Pass 


Pass 


30 


Pass 


P3<- 


Pass 




Pass 


Pass 


Pass 





35 



A comparison of the data indicates similar physical properties with bo < h ^P^X 40 
40 systems whhThe exception of slightly lower "^^^fi^Z £mp£- 
ethvlcne-ethvl acrvlate copo ymer system (Examples 10 and 11). However, mt "»"k" 
Tm^SSX^^^{E^^ 10 and II) exhibit greater flex.b.l. tv ass hown b> 
he "towe ^seSn modulus values. The Monsanto Rheometer data as well as the Brabender 
corch time da"a indicate the compositions of the present mvent.on (Examples 10 and 111 ) 
45 » l «,nrrior n an cthvlcnc-vinyl acetate copolymer system ^"M- J' ... - 
resistance. Heat aging data as well as flammab.l.ty data .s comparable bemcen the two 
resin systems. 

50 ^Sm^ions of these Examp.es were prepared by the methods of l-xamp.es 3-8. 50 
The formulations of the compositions are set torth in lanic vn. 
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TABLE VII 



10 



15 



20 



25 



Ethylene-Ethyl Acrylate Copolymer (a) 
Ethylene-Ethyl Acrylate Copolymer (b) 
Hydrated Aluminum Oxide 
Vinyl-tris (beta-methoxycthoxy) silane 
Antioxidant (c) 
Calcium stearate 
Triallyl cyanurate 
Peroxide (d) 



12 


13 


41 85 






41.85 
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(a) 20.35% by weight ethyl acrylate, Melt Index 4.8; 

(b) 17.60% by weight ethyl acrylate, Melt Index 1.2; 
?c) polymerized l,2-dihydro-2,2,4 trimethylquinoline; 
(d) a, a' - bis(t-butylperoxy) diisopropylbenzene. 

The compositions of Table VII were subjected to a pinch test (per SAE J878a) as follows; 
A 36" cable is placed taut across a 1/8" steel rod and is subjected to the force of a weighted 
steel anvil which applies an increasing force at the rate of 5 Ibs./minute. At the moment the 
insulation is pinched through, the 1/8" rod contacts the sample conductor and the test stops. 
For an 18 gauge wire with ^ conductor diameter of approximately 0.040" and an insulation 
thickness of 0.030", the minimum resistance required to pass this test is 16 foot-lbs. 

The results of this test are set forth in Table VIII. 
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TABLE VIII 
12 



13 



Pinch resistance, ft-Ibs. 14-14.5 



18-18.5 



It can be seen from the data in the table that a composition which contains ^ I89r of 
ethyl acrylate in the ethylcne-ethyl acrylate copolymer is more pinch resistant than a 
copolymer which contains greater than 18% of ethvl acrylate. 

WHAT WE CLAIM IS:- 

1. A curable composition suitable for electrical coating applications comprising an 
ethylene-alkyl acrylate as hereinbefore defined copolymer and a hydrated aluminum oxide 
treated with at least one silane of the following formula: 

R a SiX 4 . a 

wherein R is a lower alkvK lower alkenyl or lower alkvnvl group (the term "lower^ being as 
hereinbefore defined), X is an alkoxy or alkoxyalkoxv group containing from i to 20 carbon 
atoms, and a is 1 or 2. . 

2. A composition as claimed in claim I wherein R is lower alkenyl group and a is 1. 

3. A composition as claimed in claim I or claim 2 wherein the silane is vinyl - 
tris(beta-methoxycthoxy) silane. 

4. A composition as claimed in anv one of the preceding claims wherein the silane is 
present in an amount of from 0.5 to 5.0 parts by weight of silane per KM) parts by weight of 
hydrated aluminum oxide. 

5. A composition as claimed in claim 4 wherein the silane is present in an amount ot 
from 1.0 to 3.0 parts by weight of silane per 1(X) parts by weight of hydrated aluminu.n 
oxide. 

6. A composition as claimed in any one of the preceding claims wherein the hydrated 
aluminum oxide is present in an amount of from 80 to 400 parts by weight per 100 parts by 
weight of the ethvlenc-alkvl acrylaje copolymer. 

7. A composition as claimed in claim 6 wherein the hydrated aluminum oxide is present 
in an amount of from 100 to 150 parts by weight per 100 parts by weight of the 
ethylene-alkyl acrylate copolymer. 

8. A composition as claimed in any one of the preceding claims wherein the 
ethylene-alkvl acrvlate copolymer is an ethylene-ethvl acrylate copolymer. 

9. A composition as claimed in claim 8 wherein the ethylene-cthyl acrylate copolymer 
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12 ^ 1 586 997 ^ 12 

contains from 5% to 40% by weight of ethyl acrylate. 

10. A composition as claimed in claim 9 wherein the ethylene-ethyl acrylate copolymer 
contains from 10% to 20% bv weight of ethyl acrylate. 

11. A composition as claimed in claim 8 wherein the ethylene-alkyl acrylate copolymer 

5 is an ethylene-ethyl acrylate copolymer containing 2» 5% and ^ 18% by weight of ethyl :> 
acrylate. 

12. A composition as claimed in claim 1 1 wherein the ethylene-ethyl acrylate copolymer 
contains > 5% and < 10% by weight of ethyl acrylate. 

13. A composition as claimed in claim 1 substantially as hereinbefore described. 

10 14. A composition as claimed in claim 1 substantially as hereinbefore described in any lu 
one of Examples 2, and 6 to 8. 

15. A composition as claimed in claim 1 substantially as hereinbefore described in any 
one of Examples 10 to 13. . 

16. A composition as claimed in any one of the preceding claims when vulcanized. 

15 17. An electrical wire or cable when insulated with a vulcanized composition as claimed 1 :> 
in claim 16. . 

18. An automotive wire when insulated with a vulcanized composition as claimed in 
claim 16. . . 

19. An appliance wire when insulated with a vulcanized composition as claimed in claim 
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